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APPARATUS HAVING MOVABLE DISPLAY AND 
METHODS OF OPERATING SAME 

[0001] This application claims the bene?t of priority of 
US. Provisional Patent Application Serial No. 60/383,059, 
?led May 23, 2002, entitled “VIDEO WRAPPED REELS”, 
the entirety of Which is incorporated by reference herein for 
all purposes. 

BACKGROUND 

[0002] Reeled slot machines are a very signi?cant source 
of revenue for casinos. Reeled slot machines are slot 
machines that typically depict symbols along a plurality of 
reels that spin in response to a player initiation of a game. 
If, When the reels stop spinning, a predetermined combina 
tion of symbols (e.g., one respective symbol on each reel) is 
displayed along a payline of the slot machine, the player is 
provided With a monetary priZe (typically referred to as a 
payout). 
[0003] Up until fairly recently, reeled slot machine Were 
exclusively of the mechanical reel type. Mechanical reel slot 
machines typically include a plurality of mechanical reels 
behind a transparent glass partition. A reel strip is a located 
along the outer periphery of each reel. The reel strips each 
depict a plurality of symbols along their length. The trans 
parent glass partition has depicted thereon at least one 
payline. Astepper motor controls the motion of each reel and 
causes the reel to stop such that a desired one of the symbols 
depicted on the reel strip is displayed along the payline. A 
player initiates the movement of the reels by actuating a 
button or pulling a designated handle of the slot machine. 

[0004] In the last tWo decades, hoWever, signi?cant 
changes have been made in the components of reeled slot 
machines. One change has been a movement to simulated 
reels in lieu of mechanical reels. Slot machines that include 
a video screen that depicts a graphical representation of a 
plurality of reels (rather than including mechanical reels) are 
often referred to as video slot machines. A video slot 
machine includes a display device on Which is displayed 
data representing a plurality of reels. A simulation of the 
rotation of the reels is displayed on the display device in 
response to a player initiation of a game. A program 
executed by a process of the video slot machine determines 
Which symbols to display on the simulated reels. 

[0005] The video slot machines offer signi?cant advan 
tages to the casino over the mechanical reels. For example, 
they provide the casino With the ?exibility of changing the 
symbols displayed on the simulated reels (e.g., thus easily 
and quickly changing or updating the game offered on the 
slot machine). Additionally, they alloW the casino to display 
messages in addition to the symbols of the game (e.g., 
marketing messages). Further, the displays of video slot 
machines can depict animation sequences and exciting 
graphics that cannot be duplicated on the mechanical reels. 
The video reel slot machines also offer ?exibility in that they 
do not require extra hardWare for implementing bonus 
features because the same display used for the primary game 
can also be employed to display bonus game graphics. 

[0006] HoWever, there still remains a signi?cant segment 
of slot machine players Who prefer to play mechanical reel 
slot machines and Who avoid playing video slot machines. 
Some such players prefer the mechanical reel slot machines 
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due to feelings of nostalgia for the look and feel of tradi 
tional slot machines. Some older slot machine players are 
intimidated by the video-game-like appearance of the video 
slot machines. Some players perceive that their chances of 
obtaining a Winning outcome on a mechanical reel slot 
machine are better because they have a better “feel” for the 
number of symbols depicted around the periphery of each 
reel and therefore perceive that they knoW the odds of each 
symbol appearing on a payline. In a video slot machine, 
these latter players feel that they have no Way of getting a 
feel for hoW many symbols, or hoW many occurrences of 
each symbol, appear on each reel (since there is no reel) and 
are therefore distrustful of the odds of such machines. 

[0007] Irrespective of the varied reasons, it remains true 
that a signi?cant number of players prefer to play mechani 
cal reel slot machines to video slot machines. It also remains 
true that video slot machines offer signi?cant advantages to 
a casino over mechanical reel slot machines. Accordingly, a 
need exists for a slot machine that alloWs a casino to realiZe 
the bene?ts of video slot machines While attracting to the 
slot machine the players Who prefer to play mechanical reel 
slot machines. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a front planar vieW of a slot machine, in 
accordance With one or more embodiments. 

[0009] FIG. 2 is a block diagram of a slot machine, in 
accordance With one or more embodiments. 

[0010] FIG. 3A is a diagram of one conventional shape of 
a reel, Which may be used in one or more embodiments of 
the present invention. 

[0011] FIG. 3B is a plan vieW of one embodiment of a reel 
assembly. 

[0012] FIG. 4 is a schematic diagram of one embodiment 
of a reel assembly. 

[0013] FIG. 5 is a diagram of one embodiment of a reel 
assembly. 

[0014] FIG. 6 is a plan vieW of a plurality of display 
devices that each have a curved shape resembling a portion 
of a shape of a reel, consistent With one or more embodi 
ments of the present invention. 

[0015] FIG. 7 is a plan vieW of a display device assembly 
that includes tWo rotating surfaces, consistent With one or 
more embodiments of the present invention. 

[0016] FIG. 8 is a plan vieW of a display device assembly 
that includes a mirrored surface, consistent With one or more 
embodiments of the present invention. 

[0017] FIG. 9 is a table illustrating an exemplary data 
structure of an indicia database, for use in one or more 
embodiments of the present invention. 

[0018] FIG. 10 is a table illustrating an exemplary data 
structure of a surface location database, for use in one or 
more embodiments of the present invention. 

[0019] FIG. 11 is a How chart illustrating an exemplary 
process according to an embodiment of the present inven 
tion. 
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DETAILED DESCRIPTION 

[0020] Applicants have recognized that it Would be advan 
tageous for operators of slot machines to operate slot 
machines that maintain the interest of players Who prefer the 
look and feel of mechanical slot machines, Without forego 
ing the ?exibility and other bene?ts of video slot machines. 

[0021] Applicants have also recognized that the players 
Who prefer mechanical reel slot machines prefer reels that 
have a ?nite number of locations at Which symbols may be 
displayed, thus providing the players With a perceived 
probability of each of the symbols appearing along the 
payline. 
[0022] Applicants have also recogniZed that players Who 
prefer video slot machines are typically attracted to the 
colorful and detailed graphics and sophisticated animations 
of such slot machines, and Would thus be likely attracted to 
other types of slot machines that offer these features. 

[0023] Applicants have also recogniZed that it Would be 
advantageous for a casino to offer a single slot machine that 
appeals to both the player Who prefer mechanical slot 
machines and players Who prefer video slot machines, rather 
than having to spend resources on obtaining and maintaining 
tWo different types of slot machines. 

[0024] In various embodiments of the present invention, a 
slot machine includes mechanically spinning reels that each 
comprise one or more display devices for electronically or 
optically displaying symbols. In this Way, many of the 
advantages of both mechanical reel slot machines and video 
slot machines are combined into a single device. For 
example, the mechanically spinning reels and the ?nite 
number of surface locations for displaying indicia along the 
reels may alleviate player suspicions that outcomes are 
being generated in a biased fashion. Also, the display 
devices alloW the slot machine to change the indicia dis 
played on the reels Without the need for mechanical replace 
ment of components. Therefore, a single mechanical reel 
comprising one or more display devices is operable to 
display a very large number of indicia relative to What a 
conventional mechanical reel With a reel strip is capable of 
displaying. Furthermore, multiple different games may be 
played on the same mechanical reel slot machine. The slot 
machine may sWitch games by changing one or more of the 
indicia displayed on the reels. The display devices may also 
alloW for the inclusion of supplementary information for the 
player’s vieWing. For example, the display devices of a reel 
may display pay tables, instructions on hoW to use the slot 
machine, explanations of outcomes, and marketing offers. 

[0025] In one embodiment, the reels of a slot machine are 
?tted With display devices on the outer surface of the rim of 
the reel. Display memories may be ?tted, for example, on 
the inner surface of the rim. The display memories may store 
graphical information about multiple different indicia. In 
one embodiment, each of the display memories may be 
respectively in communication With a corresponding display 
device. For example, upon an instruction from a processor of 
the slot machine, the display memories may transmit data 
representing one or more indicia to the display devices, 
causing the display devices to change the symbols currently 
being displayed. 

[0026] In one embodiment, poWer may be provided to the 
display devices and display memories via conducting strips 
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of a reel. For example, one or more conducting strips may 
be electrically coupled to stationary poWer sources via, for 
example, Wire brushes. 

[0027] With these and other advantages and features of the 
invention that Will become hereinafter apparent, the nature 
of the invention may be more clearly understood by refer 
ence to the folloWing detailed description of the invention, 
the appended claims and to the several draWings included 
herein. 

[0028] In the folloWing description, reference is made to 
the accompanying ?gures that form a part hereof, and in 
Which is shoWn, by Way of illustration, speci?c embodi 
ments in Which the invention may be practiced. It should be 
noted that, With reference to the numbering of elements of 
the ?gures, the left most digit(s) of a reference numeral 
identi?es the ?gure in Which the reference numeral ?rst 
appears. The embodiments described herein are described in 
suf?cient detail to enable those skilled in the art to practice 
the invention, and it is to be understood that other embodi 
ments may be utiliZed and that structural, logical, softWare, 
and electrical changes may be made Without departing from 
the scope of the present invention. The folloWing description 
is, therefore, not to be taken in a limited sense. 

[0029] It should also be noted that, as used herein, the 
terms “an embodiment”, “embodiment”, “embodiments”, 
“the embodiment”, “the embodiments”“one or more 
embodiments”, “some embodiments”, and “one embodi 
ment” mean “one or more embodiments” unless expressly 

speci?ed otherWise. Further, although particular features of 
the present invention may be described With reference to one 
or more particular embodiments or ?gures, it should be 
understood that such features are not limited to usage in the 
one or more particular embodiments or ?gures With refer 
ence to Which they are described. 

[0030] Embodiments of the present invention Will ?rst be 
introduced by means of the various devices that may be used 
in practicing the present invention. Exemplary data struc 
tures illustrating tables that may be used When practicing 
embodiments of the present invention Will then be 
described, folloWed by a description of various processes 
that exemplify methods of the present invention and that 
may use the exemplary tables and be carried out by the 
various devices. 

[0031] Devices 

[0032] Referring noW to FIG. 1, illustrated therein is a 
front planar vieW of an embodiment 100 of a slot machine 
in accordance With one or more embodiments of the present 
invention. 

[0033] The slot machine 100 comprises an upper light 110. 
The light 100 may be used, for example, to inform casino 
employees or other persons that a jackpot has been Won at 
the slot machine 100 or that change is needed at the slot 
machine 100. 

[0034] The slot machine 100 further comprises an upper 
portion 115 that may be used to display a payout schedule 
for one or more games playable on the slot machine 100. The 
upper portion 115 may comprise an electronic display that 
may be updated based on a signal from a processor or static 
information painted on glass or another surface. 
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[0035] The slot machine 100 further comprises a middle 
portion 120 that includes one or more reels. The reels, as 
illustrated in the FIG. 1, may be of a circular shape such that 
a curve of each of the reels protrudes toWard a player of the 
slot machine. In one or more embodiments of the present 
invention each of the reels comprises one or more display 
devices on Which indicia de?ning an outcome are displayed. 
The one or more reels may be located behind a transparent 
glass partition. 

[0036] The slot machine further comprises a handle 125 
that a player may pull to initiate a game at the slot machine 
100. For example, pulling on the handle 125 may initiate a 
rotation of the reels. 

[0037] The slot machine 100 further comprises a panel 
130 that includes various buttons and devices operable to 
facilitate game play at the slot machine 100. For example, 
the panel 130 may include a device into Which a player may 
insert a player tracking card, a device into Which a player 
may insert coins or tokens as payment for a game, a start 
button, a plurality of buttons via Which a player may indicate 
selections relevant to playing a game (e.g., Which game the 
player desires to play, a Wager amount, etc.), and a display 
that indicates a player’s current balance of credits available 
for Wagering on games at the slot machine. 

[0038] Slot machine 100 further comprises a loWer portion 
135. The loWer portion 135 may include various compo 
nents, such as a coin tray for dispensing coins to a player as 
a result of a payout Won for a game of the slot machine 100 
and an access door Which casino personnel can use to access 
the interior of the slot machine 100. 

[0039] Referring noW to FIG. 2, illustrated therein is a 
block diagram of an embodiment 200 of a slot machine. The 
slot machine may be implemented as a dedicated hardWare 
circuit, an appropriately programmed general-purpose com 
puter, or any other appropriate device including Without 
limitation electronic, mechanical or electromechanical 
devices. Accordingly, the slot machine need not include the 
various components depicted in FIG. 2. 

[0040] The slot machine of the illustrated embodiment 
comprises a processor 205, such as one or more Intel® 
Pentium® microprocessors. The processor 205 is in com 
munication With a communications port 210 and a data 
storage device 215. The communications port 210 alloWs the 
slot machine to output data to another device and to receive 
data from another device. The data storage device 215 
comprises magnetic memory, optical memory, semiconduc 
tor memory or any combination thereof. The data storage 
device 215 may include, for example, Random Access 
Memory (RAM), Read-Only Memory (ROM), a compact 
disc and/or a hard disk. The processor 205 and the data 
storage device 215 may each be, for example: located 
entirely Within a single computer or computing device; or 
(ii) connected to each other by a remote communication 
medium, including Without limitation a serial port cable, a 
telephone line, a netWork connection or a radio frequency 
transceiver. In some embodiments, the slot machine may 
comprise one or more computers that are connected to a 
remote server computer for maintaining databases. 

[0041] The data storage device 215 stores a program 220 
for controlling the processor 205. The processor 205 per 
forms instructions of the program 220, and thereby operates 
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in accordance With the present invention, and particularly in 
accordance With the methods described in detail herein. The 
program 220 may be stored in a compressed, uncompiled 
and/or encrypted format, as Well as in a variety of other 
forms knoWn in the art. The program 220 furthermore 
includes program elements that may be necessary, including 
Without limitation an operating system, a database manage 
ment system and “device drivers” for alloWing the processor 
205 to interface With peripheral devices. Appropriate pro 
gram elements are Well knoWn to those skilled in the art, and 
need not be described in detail herein. 

[0042] According to an embodiment of the present inven 
tion, the instructions of the program 220 may be read into a 
main memory from another computer-readable medium, 
such as into RAM from a hard drive or ROM. Execution of 
sequences of the instructions in program 220 causes pro 
cessor 205 to perform process steps described herein. In 
alternative embodiments, hard-Wired circuitry may be used 
in place of, or in combination With, softWare instructions for 
implementation of the processes of the present invention, as 
Would be understood by those of skill in the art. Thus, 
embodiments of the present invention are not limited to 
hardWare, softWare or any speci?c combination of hardWare 
and softWare. 

[0043] The program 220 may also store instructions on 
conducting one or more games on the slot machine 200. For 
example, the program 220 may include various subroutines 
executed during a particular game. Alternatively, the instruc 
tions for conducting the game may be separate from the 
program 220 for controlling the processor 205 in accordance 
With embodiments of the present invention. 

[0044] The term “computer-readable medium” as used 
herein refers to any medium that participates in providing 
instructions to processor 205 (or any other processor of a 
device described herein) for execution. Such a medium may 
take many forms, including but not limited to, non-volatile 
media, volatile media, and transmission media. Non-volatile 
media include, for example, optical or magnetic disks, such 
as data storage device 215. Volatile media include dynamic 
random access memory (DRAM), Which typically consti 
tutes the main memory. Transmission media include coaxial 
cables, copper Wire and ?ber optics, including the Wires that 
comprise a system bus coupled to the processor 205. Trans 
mission media can also take the form of acoustic or light 
Waves, such as those generated during radio frequency (RF) 
and infrared (IR) data communications. Common forms of 
computer-readable media include, for example, a ?oppy 
disk, a ?exible disk, hard disk, magnetic tape, any other 
magnetic medium, a CD-ROM, DVD, any other optical 
medium, punch cards, paper tape, any other physical 
medium With patterns of holes, a RAM, a PROM, an 
EPROM, a FLASH-EEPROM, any other memory chip or 
cartridge, a carrier Wave as described hereinafter, or any 
other medium from Which a computer can read. 

[0045] Various forms of computer readable media may be 
involved in carrying one or more sequences of one or more 

instructions to processor 205 (or any other processor of a 
device described herein) for execution. For example, the 
instructions may initially be borne on a magnetic disk of a 
remote computer. The remote computer can load the instruc 
tions into its dynamic memory and send the instructions over 
a telephone line using a modem. A modem local to a slot 
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machine 200 (or another device) can receive the data on the 
telephone line and use an infrared transmitter to convert the 
data to an infrared signal. An infrared detector can receive 
the data carried in the infrared signal and place the data on 
a system bus for processor 205. The system bus carries the 
data to main memory, from Which processor 205 retrieves 
and executes the instructions. The instructions received by 
main memory may optionally be stored in data storage 
device 215 either before or after execution by processor 405. 
In addition, instructions may be received via communica 
tions port 210 as electrical, electromagnetic or optical sig 
nals, Which are exemplary forms of carrier Waves that carry 
data streams representing various types of information. 
Thus, the slot machine 200 may obtain instructions in the 
form of a carrier Wave. 

[0046] The data storage device 215 also stores databases 
Which store data accessible by the processor 205 and for use 
in performing the process steps described herein. The data 
storage device 215 stores the indicia database 225, and 
(ii) the surface locations database 230. Each of these data 
bases is described in detail beloW. Additional or different 
databases may be used. The data stored in these databases 
may instead be stored in a single database or in a location 
different from the slot machine. 

[0047] Note that, although databases 225 and database 230 
are described as being stored in a slot machine 200, in other 
embodiments of the present invention some or all of these 
databases (or some or all of the data stores therein) may be 
partially or Wholly stored in another device, such as a 
controller that controls a plurality of slot machines or a 
casino server. In one or more embodiments, there may be 
Whole or partial duplication of data that is stored in a 
database of slot machine 200 and a database of another 
device. 

[0048] The processor 205 may also be in communication 
With one or more input devices 235 and one or more output 
devices 240. 

[0049] Examples of input devices include: a button; (ii) 
a touch screen; (iii) a handle; (iv) a player tracking card 
device, Which performs functions related to player tracking 
cards, such as reading player tracking cards and communi 
cating information read from such cards to the processor 205 
(typically, information read from such cards includes unique 
player identi?ers, such as a sequence of digits or a sequence 
of alphanumeric characters); (v) a ticket reader, Which is 
capable of reading tickets and particularly indicia registered 
on tickets and like material; and (vi) a credit card reader 
Which generally alloWs a card such as a credit card or debit 
card to be inserted thereWithin and information to be read 
therefrom. 

[0050] Examples of output devices include: a cash 
dispenser, Which dispenses coins and/ or bills to players that 
have requested to have funds be dispensed; (ii) a ticket 
printer, Which may be commanded to print onto a substrate, 
such as paper or other material; and (iii) a display screen, 
such as a liquid crystal display, a plasma display and a video 
display monitor (e.g., for displaying information such as 
payout schedules and instructions for playing the game). 

[0051] Processor 205 is also in communication With a 
plurality of reel assemblies 245, 250, and 255. Although 
three reel assemblies are shoWn, any number of reel assem 
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blies may be used. Areel assembly may comprise a reel and 
other components related to operation of the reel. For 
example, one or more of the folloWing may comprise a reel 
assembly: one or more components for moving the reel 
(e.g., a stepper motor and/or a poWer supply), (ii) one or 
more components for tracking the surface locations of the 
reel (e.g., an index Wheel and/or a reel position detector), 
and (iii) a component for stopping the reel (e.g., an index 
arm and an index arm controller). A reel is a cylindrical 
surface that typically rotates about an axis and on the outer 
periphery of Which are typically displayed indicia that de?ne 
an outcome for a game. Atypical shape of a reel is described 
in more detail With respect to FIG. 3A, beloW. 

[0052] In some embodiments, the slot machine 200 may 
comprise components in addition to those depicted in FIG. 
2. For example, in embodiments Where payment is received 
and/or dispensed by the slot machine 200, the processor 205 
may also be in communication With a payment system (not 
shoWn). The payment system may be a component of the slot 
machine 200. The payment system may comprise a device 
capable of accepting payment from a player (e.g., a bet or 
initiation of a balance) and/or providing payment to a player 
(e.g., a payout). Payment is not limited to money, but may 
also include other types of consideration, including prod 
ucts, services, and alternate currencies. 

[0053] Exemplary methods of accepting payment by a 
payment system of slot machine 400 include receiving 
hard currency (i.e., coins or bills), and accordingly the 
payment system may comprise a coin or bill acceptor; (ii) 
receiving an alternate currency (e.g., a paper cashless gam 
ing voucher, a coupon, a non-negotiable token), and accord 
ingly the payment system may comprise a bar code reader or 
other sensing means; (iii) receiving a payment identi?er 
(e.g., a credit card number, a debit card number, a player 
tracking card number) and debiting the account identi?ed by 
the payment identi?er; and (iv) determining that a player has 
performed a value-added activity. 

[0054] In one or more embodiments, the slot machine 200 
may be operable to output a bene?t to a player. In such 
embodiments, the processor 205 may also be operable to 
communicate With a bene?t output device (not shoWn). The 
bene?t output device may be a component of slot machine 
200. The bene?t output device may comprise one or more 
devices for outputting a bene?t to a player of the slot 
machine. For example, in one embodiment the slot machine 
200 may provide coins and/or tokens as a bene?t. In another 
example, the slot machine 200 may provide a receipt or 
other document on Which there is printed an indication of a 
bene?t (e.g., a cashless gaming receipt that has printed 
thereon a monetary value, Which is redeemable for cash in 
the amount of the monetary value). In yet another example, 
the slot machine 200 may provide electronic credits as a 
bene?t (Which, e.g., may be subsequently converted to coins 
and/or tokens and dispensed from a hopper into a coin tray). 
In yet another example, the slot machine 200 may credit a 
monetary amount to a ?nancial account associated With a 
player as a bene?t provided to a player. The ?nancial 
account may be, for example, a credit card account, a debit 
account, a charge account, a checking account, or a casino 
account. In such an embodiment the bene?t output device 
may comprise a device for communicating With a server on 
Which the ?nancial account is maintained. 
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[0055] In one or more embodiments, a player may 
remotely operate a slot machine, possibly by using a tele 
phone, PDA or other device to transmit commands 
(directly or indirectly) to the slot machine, such as Wager 
amounts and commands to select certain cards; and/or (ii) to 
receive output (directly or indirectly) from the slot machine. 

[0056] The slot machine 200 may alloW a player to play a 
game of skill, a game of chance, or a game that combines 
elements of skill and chance. In embodiments Where the slot 
machine 200 alloWs the player to play games of chance, the 
slot machine 200 may further be operable to communicate 
With a random number generator (not shoWn), Which may be 
a component of slot machine 200. 

[0057] Referring noW to FIG. 3A, illustrated therein is a 
diagram of an embodiment 300 of a reel shape. In the 
embodiment 300, a reel shape comprises a cylindrical sur 
face 305 With a substantially convex outer ?rst surface and 
a substantially concave inner second surface. Note that 
“substantially concave” and “substantially convex” refer to 
the general curvature of the cylindrical surface 305, relative 
to the entire expanse of the cylindrical surface. For example, 
the outer ?rst surface does not have to be entirely convex to 
be Within the scope of the present invention. Embodiments 
Where the substantially convex outer ?rst surface includes 
additional curvature along portions of the ?rst surface (e.g., 
thus making the outer ?rst surface appear bumpy or Wavy, 
yet still substantially convex) are Within the scope of the 
present invention. 

[0058] Note that, in one or more embodiments, a reel 
shape may be a solid cylindrical shape. In such an embodi 
ment, the reel shape does not have the substantially concave 
inner second surface but does have the substantially convex 
outer ?rst surface. 

[0059] Note further that the term “reel” as used herein 
refers to any surface formed by one or more display devices 
or any surface along Which the one or more display devices 
may be located (e.g., any surface by Which the one or more 
display devices may be supported), as Well as any additional 
components that may be considered desirable to be included 
on, along the surface, or near the surface (e.g., a rim, as 
described With respect to FIG. 7, beloW, and/or one or more 
display memories, as described With respect to FIG. 3B, 
beloW). The term “reel assembly” is used interchangeably 
With the term “reel”. 

[0060] The cylindrical surface 305 can be of a straight 
cylindrical shape or an oblique cylindrical shape. Moreover, 
the cylindrical surface 305 may have a ?xed radius “r”330. 
In other Words, any cross section Which is perpendicular to 
the longitudinal axis of the cylinder (i.e., parallel to a base) 
is a circle. In other embodiments, the cylindrical surface 305 
may have a varying radius. In other Words, any cross section 
Which is perpendicular to the longitudinal axis of the cyl 
inder (i.e., parallel to a base) is, for example, an ellipse. Note 
that the cylindrical shape comprises a respective base on 
each end, such that the left edge of the cylinder is the 
perimeter of the left base of the cylinder and the right edge 
of the cylinder is the perimeter of the right base of the 
cylinder. 

[0061] In accordance With one or more embodiments, as 
Will be explained in more detail beloW, one or more display 
devices may be shaped such that the left edge of the one or 

Nov. 27, 2003 

more display devices takes the form of at least a portion of 
the perimeter of the left base of a cylindrical shape and the 
right edge of the one or more display devices takes the form 
of at least a portion of the perimeter of the right base of the 
cylindrical shape. The one or more display devices may thus 
simulate the shape of a reel, at least as vieWed from one or 
more vieWing perspectives (e.g., as vieWed by a player 
facing the slot machine that includes the one or more display 

devices). 
[0062] The cylindrical surface 305 has a side of Width 
“W”325 that de?nes the distance from the center of a left 
base of the cylindrical surface to the center of a right base 
of the cylindrical surface. In one or more embodiments, a 
Width “W” of a reel shape is a Width suf?cient to display at 
least one indicia that de?nes an outcome of a game (e.g., 
betWeen tWo and ?ve inches). 

[0063] The substantially convex outer ?rst surface de?nes 
an outer periphery of the reel. In mechanical reel slot 
machines, a reel strip (made of, e.g., plastic or laminated 
paper) is placed along the outer periphery of the reel. A reel 
strip has printed thereon a plurality of indicia. In embodi 
ments of the present invention, as described in detail else 
Where herein, one or more display devices may be located 
along (e.g., mounted upon or attached to) the outer ?rst 
surface of a reel. For example, a single long ?exible display 
may be “Wrapped” around the outer ?rst surface of a reel. In 
another example, a plurality of rigid or semi-rigid display 
devices (e.g., LED devices) may be located (e.g., attached) 
along the outer ?rst surface. In other embodiments, one or 
more display devices may be the outer ?rst surface of a reel. 
In other Words, rather than the outer ?rst surface being 
formed of another material (e.g., metal, plastic or ?berglass) 
and having display devices attached to or otherWise located 
along this material, the one or more display devices may 
form the outer ?rst surface Without another material or 
component serving as a base underneath. 

[0064] Note that being located “along” the cylindrical 
surface 305 or outer ?rst surface of the cylindrical surface 
305 may comprise, for example, being located on the 
substantially convex outer ?rst surface of the cylindrical 
surface, or adjacent to the perimeter of a base of the 
cylindrical surface. Note further that the one or more display 
devices may be mounted on or attached to the supporting 
cylindrical surface (permanently or removably). For 
example, the one or more display devices may be attached 
in a manner that alloWs a particular display device or 
particular portion of a display device to remain at a particu 
lar surface location of the cylindrical surface While at the 
same time being easily removable from the cylindrical 
surface for maintenance purposes. In one or more embodi 
ments, being located along the outer ?rst surface means 
being embedded Within the outer ?rst surface (e.g., such that 
the face of the display device is ?ush or substantially ?ush 
With the outer ?rst surface). 

[0065] Note that, in addition to the reel shape, other 
components of a typical reel are illustrated in FIG. 3A. The 
substantially concave inner second surface de?nes a circular 
cavity (a “?rst” cavity). In some embodiments, the ?rst 
cavity of the cylindrical surface 305 may include an interior 
cylindrical surface 310 Which in turn has a substantially 
convex outer ?rst surface and a substantially concave inner 
second surface. The substantially concave inner second 
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surface of the interior cylindrical surface 310 de?nes a 
second cavity through Which is ?tted a shaft 315. One or 
more spokes 320 connect the cylindrical surface 305 to the 
interior cylindrical surface 310. Thus, When the interior 
cylindrical surface 310 rotates about the shaft 315 (e.g., via 
a bearing assembly), the cylindrical surface 305 is caused to 
be rotated about the shaft 315 as Well. 

[0066] Referring noW to FIG. 3B, an embodiment of a reel 
assembly in accordance With one or more embodiments of 
the present invention is illustrated. A reel comprising a 
cylindrical surface 305 is illustrated. As illustrated, the outer 
?rst surface of the cylindrical surface 305 may include one 
or more display devices 335 (e.g., attached to or embedded 
in the cylindrical surface 305). The display devices may be, 
for example: electroluminescent screens; (ii) gas dis 
charge displays; (iii) liquid crystal displays, including liquid 
crystal displays that are painted directly on the outer surface; 
(iv) cathode ray tube displays; (v) plasma screens; (vi) light 
emitting diode (LED) displays; and/or (vii) ?exible displays 
such as light emitting polymer displays (e.g., organic light 
emitting diode (OLED) displays). Note that OLED displays 
are one example of ?exible displays. One advantage of using 
?exible displays to implement embodiments of the present 
invention is that they may be conformed to the to curvature 
of the reel. HoWever, displays need not necessarily conform 
to the curvature of the reel. For example, a ?at and rigid or 
semi-rigid display may simply be af?xed to the outer surface 
of the reel. For example, the reel may comprise multiple 
surface locations, each surface location being de?ned by a 
display. 

[0067] In one or more embodiments, each display device 
335 may be operable to display a single indicium at a time. 
HoWever, in other embodiments, a single display device 335 
may display multiple indicia. For example, a single display 
device 335 may span one-hundred-and-eighty degrees of arc 
of the reel, and may display six different indicia, spaced at 
intervals of thirty degrees along the circumference of the 
cylindrical surface 305. A single display device 335 (e.g., a 
?exible and long display device) may even span the entire 
circumference of the cylindrical surface 305. 

[0068] The substantially concave inner second surface of 
the cylindrical surface 305 may contain one or more display 
memories 340. In one embodiment, a single display memory 
340 is associated With each display device 335. The display 
memory 340 associated With a display device 335 may be 
located at the same angular surface location as the display 
device 335, the display memory 340 being located on the 
inner second surface of the cylindrical surface 305 While the 
associated display device 335 is located on the outer ?rst 
surface. Alternatively, a display memory 340 may be a 
component of a display device 335, or may be located 
betWeen the outer ?rst surface and a display device 335 (e.g., 
may be embedded in an inner layer of the cylindrical surface 
305). Note that a surface location of the cylindrical surface 
305 is a particular portion, de?ned by one or more prede 
termined boundaries, of the outer periphery of the cylindri 
cal surface 305. 

[0069] A display memory 340 may be electrically coupled 
to, or otherWise in communication With, its corresponding 
display device 335. As described in detail beloW, a display 
memory 340 may store information about indicia that can be 
displayed on a display device 335. In some embodiments, a 
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single display memory 340 is in communication With (e.g., 
electrically coupled to) multiple display devices 335, and 
may store information about indicia to be displayed on the 
multiple display devices 335. In one embodiment, a display 
memory 340 may comprise a central memory of a slot 
machine (e.g., the data storage device 215 of FIG. 2) and 
may not be a component of the reel assembly 300. Such a 
centraliZed display memory may store, for example, infor 
mation about all indicia available for display on any of the 
display devices of the slot machine. In yet another embodi 
ment, a display memory 340 storing information about 
indicia to be displayed on a display device 335 of a slot 
machine may be at a location remote from the slot machine 
(e.g., a display memory 340 may be stored in a computing 
device such as a slot server of a casino or a computer 

controlling a plurality of slot machines). 

[0070] A display memory 340 may comprise magnetic 
memory, optical memory, semiconductor memory or any 
combination thereof. For example, a display memory 340 
may include RAM, SRAM (static RAM), DRAM (dynamic 
RAM), SDRAM (synchronous DRAM), ROM, PROM (pro 
grammable ROM), EPROM (erasable PROM), and/or 
EEPROM (electrically erasable PROM). 
[0071] A display memory 340 may store data about one or 
more indicia. For example, a display memory 340 may store 
a ?rst bit map for a cherry symbol, and a second bit map for 
an orange symbol. In one embodiment, a respective display 
memory 340 is associated With one or more prede?ned 
angular surface locations of a display device 335 or a 
prede?ned display device 335. In such an embodiment, the 
respective display memory 340 may store a plurality of 
indicia available for display at the one or more prede?ned 
angular surface locations or on the prede?ned display 
device. Accordingly, a processor (e.g., processor 205 or reel 
processor 355) may direct the display device 335 as to Which 
of the available indicia stored in the display memory 340 to 
display. Note that the processor may select Which of the 
available indicia are to be displayed based on one or more 

rules, Which Will be described in detail beloW. Accordingly, 
a means for selecting Which at least one indicium to display 
at a prede?ned angular surface location of a display device 
or on a display device may comprise a processor pro 
grammed to execute a program for making the selection. For 
example, the processor may be programmed to access a 
database of rules for making such a selection or to recogniZe 
a signal from another processor (e.g., a processor of a casino 
server or of a handheld device of a casino employee) as to 
Which at least one indicium is to be displayed. 

[0072] In one embodiment, the at least one indicium 
displayed at a prede?ned angular surface location of a 
display device 335 or on a prede?ned display device 335 
may be changed frequently (e.g., during a play of a game by 
a player, after every rotation of a reel, every feW plays of a 
game). In other embodiments, the at least one indicium 
displayed at a prede?ned angular surface location of a 
display device 335 or on a prede?ned display device 335 
may be changed relatively less frequently (e.g., When the 
casino desires to change or update the indicia for a game or 
use the reels of the slot machine to display indicia for 
another game, thus changing the game playable on the slot 

machine). 
[0073] In one or more embodiments, a slot machine may 
be programmed With more than one game. For example, a 
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player may choose Which of three available games to play. 
In such embodiments, a display memory 340 may store a 
plurality of sets of indicia, each set corresponding to one of 
the available games. Also, in such embodiments, the indicia 
displayed at the angular surface locations of a display device 
of the slot machine or on a display device of the slot machine 
may change in response to the player’s selection of the 
game. 

[0074] A display memory 340 may comprise logic for 
transmitting indicia data to a one or more display devices 
335, for receiving instructions from a processor (e.g., pro 
cessor 205 and/or reel processor 355) as to Which indicia to 
have displayed, and for receiving neW indicia images to load 
into memory. 

[0075] A display memory 340 may cause at least one 
indicium to be displayed by a display device 355 by repeat 
edly transmitting data for the at least one indicium to the 
display device 355. For example, the display memory 340 
may transmit data de?ning a ?rst pixel of the indicium to the 
display device 355. In response, the display device 335 may 
stimulate the ?rst pixel by means of, for example, an 
electron beam, in accordance With the transmitted data. The 
display device 355 may then transmit data de?ning a second 
pixel of the indicium, and the display device 335 may 
stimulate the second pixel. The process may repeat until data 
de?ning all pixels of the indicium has been transmitted to the 
display device 335. The display memory 340 may then once 
again transmit data de?ning the ?rst pixel, causing the 
display device 335 to re-stimulate the ?rst pixel. 

[0076] In one or more embodiments, a display memory 
340 may comprise read-only memory (ROM). In these 
embodiments, the display memory 340 may be unable to 
receive data de?ning neW indicia, and may be unable to 
overWrite previously stored data de?ning indicia. 

[0077] In some embodiments, display devices may be 
used to display video clips. For example, display devices 
may display clips associated With a bonus round. In another 
example, display devices may shoW video clips from mov 
ies, television shoWs, or sporting events. The entertainment 
provided by the video clips may serve as a bonus to the 
player. In these embodiments, a display memory 340 may 
store moving image data in, for example, MPEG format. The 
display memory 340 may then transmit the moving image 
data to one or more display devices 335 in order to have 
displayed the moving images. 
[0078] In one or more embodiments, the reel may further 
comprise one or more poWer strips 345, such as metal Wires 
or other conducting material, that encircle the cylindrical 
surface 305, forming closed circular loops. PoWer strips may 
be located, for example, along the outer ?rst surface of 
the cylindrical surface 305, (ii) along the inner second 
surface of the cylindrical surface 305, and/or (iii) alongside 
an edge of the cylindrical surface 305 (e.g., forming the 
perimeter of a base of the cylindrical surface). In one or 
more embodiments, one or more of the poWer strips 345 may 
penetrate the cylindrical surface 305, so as to be exposed on 
both the exterior of the outer ?rst surface and the exterior of 
the inner second surface of the cylindrical surface 305. As 
Will be described, the one or more poWer strips 345 may 
transmit electrical poWer and electrical signals to the display 
devices 335 and/or to the display memories 340. 

[0079] In one or more embodiments, a reel may further 
comprise a battery 350 or other attached poWer source for 
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poWering the one or more display devices 335 and/or the one 
or more display memories 340. In other embodiments, the 
source of poWer is external to the reel. Note that, although 
the battery 350 is illustrated as being located along the inner 
second surface of the cylindrical surface 305, other locations 
are Within the scope of the present invention. For example, 
a battery 350 may be embedded Within the cylindrical 
surface 305 or may be a component of another device (e.g., 
a component of a display device 335). Note further that, 
although only a single battery 350 is illustrated, a reel may 
comprise any number of batteries. 

[0080] In one or more embodiments, a reel comprises a 
reel processor 355. The reel processor 355 may provide data 
(e.g., instructions) to, and receive data from, other compo 
nents of the reel. The reel processor 355 may also receive 
data (e.g., instructions) from another processor of the slot 
machine (e.g., from processor 205 of slot machine 200). One 
advantage of having a separate reel processor is that com 
ponents of a reel may be issued complex instructions While 
the reel is moving. Another processor that is external to the 
reel may have more difficulty issuing complex instructions 
to the reel, as the communications interface betWeen the 
moving reel and either other components of the slot machine 
or another device may not alloW for high bandWidth com 
munication. Therefore, in some embodiments, While a reel is 
stationary, another processor of the slot machine may issue 
instructions to a reel processor 355, to be executed When the 
reel is set in motion. The reel processor 355 may then issue 
such instructions to the reel components at the appropriate 
times. 

[0081] In one example, the reel processor 355 may receive 
reel position data from one or more photo-sensors 360. The 
photo-sensors 360 may, for example, be attached to the outer 
?rst surface of the cylindrical surface 305. As the cylindrical 
surface 305 rotates, the photo-sensors 360 pass in front of a 
?xed reference light source (e.g., a laser). The light source 
may be, for example, attached to a stationary portion of the 
slot machine and direct light in a ?xed path that is intermit 
tently (as the reel rotates) intercepted by a photo-sensor 360. 
The one or more photo sensors 360 may be in communica 
tion With the reel processor 355 (or another processor of the 
slot machine). When, based on the detection by the photo 
sensors 360, the reel processor determines that the reel has 
reached a predetermined angular position, the reel processor 
355 may instruct a display memory 340 to cause its corre 
sponding display device 335 (Which may noW be out of vieW 
of the player) to change its displayed symbol. 

[0082] As described above, in one or more embodiments, 
an electrical poWer source for a reel may be external to the 
reel assembly. In such embodiments, electrical poWer may 
be transmitted from the poWer source to the reel via a reel 
poWer port (not shoWn). The reel poWer port may comprise, 
for example, a Wire brush. The Wire brush may contain a 
number of ?ne, ?exible, metal bristles capable of continuous 
contact With a moving surface While not signi?cantly imped 
ing the motion of the surface. Thus, a ?xed Wire brush may 
be in contact With a ?rst poWer strip of the one or more 

poWer strips 345. In one embodiment, as the reel rotates, the 
?rst poWer strip is in continuous contact With the Wire brush, 
since the ?rst poWer strip encircles the cylindrical surface 
305. The ?xed Wire brush may transmit a ?xed voltage to the 
?rst poWer strip. For example, the Wire brush may maintain 
a constant voltage of ?ve volts. Therefore, the ?rst poWer 
































